
TOWN OF JACKSON 
PLANNING & BUILDING 

DEPARTMENT 
 

TRANSMITTAL MEMO 
 

Town of Jackson 
Public Works/Engineering  
Building  
Title Company  
Town Attorney 
Police   

Joint Town/County  
Parks and Recreation 
Pathways 
Housing Department 

Teton County 
Planning Division 

 
Engineer 
Surveyor- Nelson 
Assessor 
Clerk and Recorder 
Road and Levee 

State of Wyoming 
Teton Conservation  
WYDOT 
TC School District #1 
Game and Fish  
DEQ 

Federal Agencies 
Army Corp of Engineers 

Utility Providers  
Qwest 
Lower Valley Energy 
Bresnan Communications 

Special Districts 
START 
Jackson Hole Fire/EMS 
Irrigation Company 

  

                
 
Date:  May 30, 2019 
 
Item #:  P19-137, 138 

 
 

 
REQUESTS: 

 
The applicant is submitting a request for a Development Planfor 
the property located at 640 & 650 S Glenwood St, legally 
known as, Lot 4, BLK. 4, Karns 2nd Addition and Lots 5-6-7, 
BLK. 4, Karns-2. 
 
For questions, please call Tyler Valentine at 733-0440, x1305 or 
email to the address shown below. Thank you. 
 
 
 
 

 
Planner: Tyler Valentine 
Phone:  733-0440 ext. 1305 
Fax:  734-3563 
Email: tvalentine@jacksonwy.gov 

 
Owner: 
Base Camp, LLC 
PO Box 87 
Cheyenne, WY 82001 
 
Applicant: 
Long Reimer Winegar Beppler 
Erica Nash 
PO Box 3070 
Jackson, WY 83001 
 
Please respond by:   June 13, 2019 (Sufficiency) 
                                    June 20, 2019 (with Comments) 

RESPONSE:  For Departments not using Trak-it, please send responses via email to:      
tstolte@jackosnwy.gov   

mailto:tvalentine@jacksonwy.gov
mailto:tstolte@jackosnwy.gov
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SCIENTIFIC NAME COMMON NAME SIZE
QUANTITY

Populus tremuloides Quaking Aspen

24

"ALTERNATIVE" TREE & SHRUB SCHEDULE

Trees

Multi-stemmed Tree or Large Shrub

KEY

Pt

6" Cal.

12

Serviceberry

Amelanchier alnifolia
6-8' B+B

10

8' B&B

Picea pungens SprucePp

Fraxinus pennsylvanica

Patmore Ash

Fp

3" Cal. 12

Shrubs, groundcovers and perennial

92

Isanti Dogwood, Snowberry

Varies
5 Gal.

7,547 sf
Native Grass Reclamation

Varies
Sod

3

14' B&B

11

3" Cal.

TYPE
QUANTITY

EACH TOTAL

3" caliper canopy tree

11

$ 21,600

COST ESTIMATE FOR LANDSCAPE BOND
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Landscape Plan Notes

- Per Town of Jackson LDR Section 5.5.3.E.1, we credited

(2) existing mature spruce trees (approx. 40' tall) for a total

of (2) plant units. The proposed Plant Unit total is (21).

- This plan shows a combination of trees and shrubs that is

based on a valuation interpretation of the standard plant

units. See "Alternative" schedule above.

- Landscape areas beyond the property line (total 674 sf)

are NOT INCLUDED in this calculation.

- Gravel "drip strip" around building perimeter (total 334 sf)

is INCLUDED in this calculation.

Reclamation Methods

- Grade all areas as shown on the plan while providing for

smooth transitions to existing grade. Scarify all compacted

areas to a depth of 4" to provide an adequate substrate for

plant growth. Remove rocks and other material greater than

3" in diameter.

- All disturbed areas to receive seed shall have a minimum of

3" of clean topsoil applied prior to seeding or planting.

- Prior to placing topsoil, the area to receive seed shall be

raked or tilled to ensure adequate bonding between subgrade

and the topsoil layer.

- Seed shall be spread at the rate indicated below and

between the dates of October 15th and May 15th. Use

approved mechanical broadcasting methods to evenly

distrbute the seed mix across the surface to be seeded. DO

NOT apply seed during high wind conditions and take care

not to disturb existing improvements. After seeding is applied,

rake the surface of the soil to ensure good contact between

seed and soil particles.

- The seed used in the reclamation mix shall be fresh, pure

live seed (PLS), of the most recent crop and mixed in the

quantities shown below.

- Fertilizer shall be 10-6-4, or approved alternate, and shall be

applied at a rate of ten pounds (10 lbs) per one thousand

square feet (1,000 sf).

Site Calculations

- Application is under former zone UR-PUD

- Office Use Permitted Overlay

- Gross Site Area is 20,038 sf

- The required LSR, per UR-PUD application is 0.30 or

7,541 sf. This plan shows 7,547 sf.

- The required Plant Unit is (1) per unit and (1) per 12

parking stalls. Therefore, a total of (23) Plant Units are

required.

TOTAL =

#'s PLS/Acre

30.0

pounds PLS/Acre

Blue Bunch Wheatgrass
Pseudoroegneria spicata

Bromus marginatus
Mountain Brome

Elymus trachcaulus Slender Wheatgrass

Festuca idahoensis
Idaho Fescue

Pascopyrum smithii
Western Wheatgrass

Botanical Name Common Name

9.0

5.0

3.0

7.0

6.0

Maintenance and Irrigation Notes

- All proposed landscaping to be maintained by an

automatic underground irrigation system. Locations for the

point of connection, main line routing, and access sleeves

shown.

- Property owner will maintain landscaping to the standard

of the intent of this development plan - including Glenwood

Street right of way.
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INTRODUCTION 

This engineering report provides design and development information as it relates to the South 

Glenwood Apartments (SGA) Final Development Plan (FDP). Topics addressed include water, 

wastewater and misc. utilities; vehicle access & parking; pedestrian access; traffic impact 

analysis; grading and erosion control; and stormwater and construction management. The 

conditions of approval are discussed below, and further throughout this report, as presented in 

the December 4th, 2018 Sketch Plan approval letter from the Town addressing P17-200.  

 

Condition #2: The applicant shall design the sidewalks and street landscaping on the 

east side of South Glenwood to Snow King Avenue to meet the guidelines for pedestrian 

frontages in the Community Streets Plan and as noted in this staff report. This includes a 

5’ attached landscape strip with approved tree plantings properly spaced and 6' 

detached sidewalk. 

 

In accordance with drawing C4.0, a 6-ft wide detached sidewalk with 5-ft wide green 

space will be provided.  

 

Condition #3: The applicant shall either install a barrier/fence along the alley parking 

spaces OR shall revise the parking space dimensions so that they are at minimum 22 feet 

deep. 

 

Drawing C5.0, describing traffic circulation/vehicle movement, has been prepared to 

describe vehicle egress to the proposed apartment complex via. the S. Glenwood cul-de-

sac, and egress via. the alley north to Snow King Avenue. In accordance with the Town 

Engineer, the applicant is planning for a vertical curb along the east side of the proposed 

parking lot, 20-ft parking spaces and 22-ft drive aisle. 

In addition, curb and gutter is proposed on the west side of the alley to direct alley 

drainage to the detention area and providing an approximate 4-ft wide green strip 

between parking and the alley curb. The green strip will provide space for existing 

utilities including power poles and utility boxes. The original proposal containing parking 

bumpers is not preferred due to increased maintenance associated with snow-plowing 

operations.  

The LDRs require parking spaces that are 22-ft deep where access is “directly” from an 

alley. The proposed development has a dedicated parking lot where cars do not turn 

“directly” from the alley to park; therefore, parking has been shown to meet the 

standard parking space length of 20-ft.  

Although LDRs require a minimum 24-ft drive aisle, Town Planning sees this as minor 

change to the Sketch Plan and they are confident the site will function from a vehicle 

movement standpoint. A turning/parking analysis was completed and has been included 

as Exhibit A, in Appendix III of this report to support the Town’s recommendation.   

 

 



   

  

 

Condition #5: The applicant shall provide a Traffic Analysis & Vehicle movement plan 

consistent with Engineering Department's comments in the department reviews. 

 

A traffic analysis has been completed and is described in Section 2.4 of this report. The 

existing and forecasted post-development level of service demonstrates there is 

minimal impact to the level of service at Snow King intersection with Glenwood Street, 

Cache Street, and the alley between Glenwood and Cache Streets as a result of the S. 

Glenwood Apartments development.   

 

Condition #7: The applicant shall revise the site plan and floor plan to provide pedestrian 

access from the parking/garage area to the northwestern most unit on the ground level. 

 

In accordance with drawings submitted, the site and floor plan has been revised to 

provide pedestrian access from the parking/garage area to the northwest most unit on 

the ground level.  

 

Condition #8: The applicant shall pave the alley to the satisfaction of the Public Works 

department as stated in the department reviews.  

 

In accordance with drawing C1.1, the applicant is prepared to pave the remaining 

portion of the alley extending from the south boundary of Lot 7 to Snow King Avenue. 

The existing alley is 20-ft in width with existing pavement approximately 16-ft in width. 

New paving will be generally 18-ft in width (centered in the alley) in accordance with 

TOJ comments to “match the existing pavement limits.” In addition, curb and gutter is 

proposed along the east edge of the alley and adjacent to the proposed parking lot. The 

road section adjacent to the parking lot has been shifted to the east to accommodate a 

green space for existing above ground utilities (power poles and utility boxes); the road 

section here is only 17-ft in width and abuts the east alley boundary.   

 

PROJECT SITE & DESCRIPTION 

EXISTING SITE 

The existing site consists of Lots 4, 5, 6 and 7 of BLK. 4, Karns 2nd Addition and addressed at 640 

and 650 S. Glenwood Street. Each lot is roughly 40-ft by 150 ft (6,000 s.f.). Access to the lots is 

from S. Glenwood St. to the west and the gravel alley to the east. Existing utilities include an 8-

inch dia. water main in S. Glenwood, gas in the east alley, stormwater drain at the southern end 

of the S. Glenwood cul-de-sac, and 8-inch dia. sewer main and wire utilities (power CATV, 

phone, internet, etc.) located on the south lot boundary of Lot 7. Lot 4 (northern-most lot) has 

an existing residence to be removed as a result of this development. The existing site is most 

accurately described on drawings C1.0, “Existing Site & Demo Plan.”  

 

 



   

  

 

PROPOSED PROJECT 

The South Glenwood Apartments (SGA) project includes a proposal for three attached buildings 

(modules/complexes), three-stories in height, comprised of a 20-unit (total) rental apartments 

constructed at addresses 640 and 650 S. Glenwood Street. The Owner will maintain leases on 

all units to be used for long-term workforce housing. Unit types include 4 (ea.) studios of 400 

sq. ft, 2 (ea.) one-bedrooms of 575 sq. ft, 11 (ea.) two-bedrooms of 725-800 sq. ft, and 3 (ea.) 

three bedrooms of 975-1125 sq. ft. Parking will be provided at grade within garages and the 

proposed parking lot. Spaces are included for 32 cars; 29 intended for residence and 3 for 

visitors.  

 

Additional details regarding construction management, vehicle access and parking, pedestrian 

access, utilities, and site improvements are provided within the subsections of this report.    

1.0 UTILITIES 
Sections below provide descriptions of existing and proposed utilities as they relate to the 

utility requirements for this development. Drawing C3.0, “Utility Plan,” provides details for each 

utility improvement.   

1.1 WATER SUPPLY 

In accordance with drawings C3.0, the SGA project will tie into an existing 8” dia. water 

line within South Glenwood Avenue. The static water pressure in this location is 

approximately 63 psi per Town of Jackson Public Works. Modeling indicates that the 

existing fire hydrant on the west side of the cul-de-sac will yield an estimated 2,845 

gpm at 20 psi residual pressure.  

 

Domestic, fire, and irrigation demands were considered for sizing the water service to 

the SGA project. Calculations are provided in Appendix I of this report and described 

below.  

 

Fire Flow: The estimated fire flow requirement to the SGA is 365 gpm and the 

recommended fire service line is a 6-inch diameter. Sprinkler flows were estimated in 

accordance with NFPA. Flow requirements for the adjacent hydrant were calculated 

based on Appendix B of the International Fire Code (IFC). A type V-A Structure of this 

size requires a fire flow of 2,250 gallons per minute for a duration of two hours. Water 

modeling indicates that under fire sprinkler demand, the adjacent public water system 

will see a 2 psi drop in pressure. The model also indicates that while under maximum 

projected fire sprinkler demand, the fire hydrant is capable of producing 2250 gpm at a 

residual pressure of 26.8 psi.  

 

Domestic Flows: The domestic water demands, totaling 67 gpm, were estimated using 

fixture unit counts for the proposed SGA project. An additional 30 gpm will be required 

for irrigation, however, it is assumed that irrigation will not affect peak-hour domestic 

demands since either demand is unlikely to happen concurrently. The selected 



   

  

 

domestic service, branching off the 6-inch fire service line exterior to the building, is 4-

inch diameter. Drawing C3.0 describes the alignment and details for water service.  

 

The water service and building fire and domestic water system will be constructed in 

accordance with the following:  

• Domestic services will provide a dual check valve for backflow prevention, and 

fire sprinkler system and irrigation systems will provide reduced pressure 

principal back flow preventers in accordance with the IPC and TOJ requirements.  

• Fire service line shall be installed in accordance with NFPA 13 and NFPA 24 to 

provide proper clearances, seismic requirements, flushing and hydro testing (IFC 

901.4.1). 

• Pitot water flow-test is required on all new fire sprinkler installation per NFPA 

13R and NFPA 13 systems. Plans will not be approved by Town of Jackson 

Fire/EMS w/out certified test.  

 

Note: The criteria above is also in the plans.  

1.2 WASTEWATER DISPOSAL 

There is an existing 8-inch PVC sewer main at the south lot boundary of Lot 7. In 

accordance with Sketch Plan comments, the applicant is prepared to provide a 

dedicated 15-ft wide utility (sewer) easement to the Town that will be submitted and 

recorded with the Town of Jackson and Teton County prior to Commercial Building 

Permit approval.  

 

The existing 8-inch PVC sewer main at the south lot boundary of Lot 7 is preferred as the 

sewer connection point for the development. In accordance with drawing C3.0, “Utility 

Plan”, the proposal includes construction of a 6-inch diameter PVC sewer main running 

in a north to south direction within the parking lot, 4-inch diameter PVC sewer services 

to each building (complexes “A”, “B” and “C”) and two manholes. The 6-inch diameter 

collector line will connect to the existing 8-inch main via. manhole as shown in plan. The 

connecting manhole base will be poured in-place in order to limit disruption to the 

existing sewer main. Slopes for 4-inch and 6-inch sewer lines will be laid at 2% 

(minimum) and 1.2%, respectively. Cleanouts will be provided approximately five feet 

from the building foundation at each installed service and when required after 100 feet 

or 135° of accumulated bends.  

 

Per the Wyoming DEQ, the maximum day wastewater generation for apartments is 120 

gpd/bedroom for apartments, resulting in 4,440 gallons per day (gpd). Existing sewer 

flows from the existing one and two-bedroom residences (to be demolished) on Lot 4 

total 430 gpm. Final wastewater contribution to the Town’s sewer main, accounting for 

removal of residences on Lot 4, totals 4010 gpd. Applying a peaking factor of ten yields a 

peak hour wastewater generation of approximately 28 gpm. Based on existing pipe 

type, diameter and slope, the existing TOJ sewer infrastructure (8” dia. sewer main) will 



   

  

 

have approximately 546 gpm of remaining capacity. Detailed calculations for 

wastewater estimates and capacity calculations have been provided in the Appendix II.  

 

2.0 VEHICAL ACCESS & PARKING 
Presented below are analysis and findings demonstrating the development is compliant with 

TOJ LDR’s and the Teton County Fire Dept.  A “Sign and Striping Plan” has been provided as 

drawing C5.0 to indicate drive lanes, traffic flow (ingress and egress) and signage.  

2.1 VEHICAL ACCESS DESIGN 

Drawing C5.0, and Exhibit B in Appendix III, describing traffic circulation/vehicle 

movement has been prepared to describe vehicle ingress to the proposed apartment 

complex via. the S. Glenwood cul-de-sac, and egress via. the alley north to Snow King 

Avenue. Access dimensions and turning radiuses are shown on drawing C4.0.  

 

Turning movements, both ingress and egress, for the parking lot and parking spaces 

have been provided for review as Exhibit A in Appendix III. Turning movements were 

completed with a 19-ft long ASSHTO passenger car. The analysis indicates all parking lot 

and space access movements can be completed.   

 

2.2 EMERGENCY ACCESS 

In accordance with 2015 IFC 503.1.1, fire apparatus access is provided via. S. Glenwood 

with and existing 80-ft diameter turnaround at the City cul-de-sac. IFC 503.1.1 states the 

following:  

 

 “The fire apparatus access road shall extend to within 150 feet of all portions of 

the facility and all portions of the exterior walls of the first story of the building as 

measured by an approved route around the exterior of the building facility.” 

  

The distance measured from the apparatus access (S. Glenwood Ave.) to the furthest 

point on the building is 200 feet. IFC 503.1.1 authorizes the Fire Official to make 

exception to the 150 feet criteria for buildings with automatic fire sprinkler systems. 

The proposed apartment building will be sprinkled and the applicant is asking for an 

exception to IFC 503.1.1.  from the Fire Official. 

 

2.3 PARKING 

In accordance with drawing C5.0, 20-ft parking spaces and a 22-ft drive aisle east of the 

apartment complex will be provided. Architectural drawings provided describe the 

quantity and locations of onsite parking.  

 

 



   

  

 

2.4 TRAFFIC IMPACT ANALYSIS 

2.4.1 PROPOSED PROJECT 

The proposed project is a development of two properties on Glenwood Street, south 

of Snow King Avenue in the Town of Jackson. One property includes a detached 

single-family house, while the second property is currently vacant. The project will 

be a residential development with 20 apartments. The project will be located on the 

east side of the existing Cul-De-Sac at the southern terminus of Glenwood Street. 

The properties are both currently zoned as Neighborhood Medium Density-1 (NM-

2).   

 

2.4.2 IMPACT ASSESSMENT METHODOLOGY 

In order to perform any traffic impact assessment, the general methodology is to 

compare the traffic levels in an existing state with those of a projected situation.  

The Institute of Traffic Engineers has provided data and methodology that can be 

used to determine the number of trips generated from a property dependent on the 

usage. The differential in trips generated between the pre- and post-development 

conditions can be considered to be the impact caused by the development. Traffic 

counts provided by the Wyoming Department of Transportation (WYDOT) and 

previous studies performed along the Snow King Avenue corridor will provide 

context for the volume of trips generated by the development. This preliminary 

traffic impact analysis will allow a general understanding of the traffic impacts due 

to the proposed development. 

 

2.4.3 EXISTING TRIP GENERATION 

The proposed project site currently contains one single family home and vacant 

land. For this trip generation analysis, the peak hour for Snow King Avenue will be 

analyzed for both the A.M. and P.M. hours. Trips added to the peak hours of the 

adjacent street would have the greatest impact on the level of service of nearby 

intersections. As shown in the summary table below, the existing use of the property  

generates 1 or 2 trips per day during the A.M. and P.M. peak hour, respectively. 



   

  

 

 

 

A.M. PEAK HOUR TRIP GENERATION (ADJACENT STREET) 

       
LAND USE ITE LAND USE GROSS UNITS A.M. PEAK HOUR TRIP 

  DESIGNATION SQ. FT.   TRIP GENERATION GENERATION 

  CODE 
(1,000 

SF)   RATE     

              

SF DETACHED 
HOUSING 210   1 0.75 0.75 

            

TOTAL         1 

       

       

       
P.M. PEAK HOUR TRIP GENERATION (ADJACENT STREET) 

       
LAND USE ITE LAND USE GROSS UNITS P.M. PEAK HOUR TRIP 

  DESIGNATION SQ. FT.   TRIP GENERATION GENERATION 

  CODE 
(1,000 

SF)   RATE     

            

SF DETACHED 
HOUSING 210   1 1.01 1.01 

            

TOTAL         2 

       
SOURCE: TRIP GENERATION RATES TAKEN FROM    

 
INSTITUTE OF TRANSPORTATION ENGINEERS (ITE) TRIP GENERATION, 7TH 

EDITION  

 

 

2.4.4 EXISTING TRAFFIC AND CIRCULATION 

The proposed development on Glenwood Street is one block from roads of fairly 

high traffic density (Snow King Avenue Corridor). Snow King avenue currently sees a 

relatively large volume of traffic, particularly during peak summer tourism season. 

The intersection of Glenwood and Snow King is controlled by a two-way stop sign, 

with Snow King Avenue being the major route and Glenwood being the stop-

controlled route.  

 

Traffic count data from 2006 can be found on the WYDOT website for many of the 

collectors and arterial streets in the Town of Jackson. This data can be used to 

contextualize the amount of traffic that this neighborhood currently experiences. As 

shown in the appendix, the average daily traffic (ADT) on Snow King Avenue 

between Millward and Cache Street is 4216 trips per day. Studies submitted to the 

Town of Jackson provided by Rendezvous Engineering and Felsburg Holt & Ullevig 

indicate Average Daily Traffic volumes of 5893 (August 2008) and 6100 (August 



   

  

 

2011) respectively. Applying a typical design hour factor (K-Factor) to the given ADT 

yields a peak hour design volume of roughly 567 trips per hour (DHV). The majority 

of this traffic doesn’t use Glenwood Street, but the data shows that the area 

surrounding the proposed development currently sees a relatively high volume of 

traffic. 

 

The trips generated by the existing development are 1 to 2 trips during the peak 

hour of the adjacent street as indicated by the tables provided above.  

 

2.4.5 PROPOSED TRIP GENERATION 

The Development Plan for the subject property indicates a 20-unit apartment 

building with attached garages and outdoor parking. No other provisions for land 

use are proposed as part of the development, so the trip generation will simply be 

based on the number of apartment units. Similarly, to the existing trip generation for 

the property, the A.M. and P.M. peak hours of adjacent streets will be used to 

evaluate the impacts of the proposed development. The tables provided below show 

the anticipated trips generated by the proposed development during the A.M. and 

P.M. peak hours for the adjacent street. 

 

PROPOSED A.M. PEAK HOUR TRIP GENERATION (ADJACENT STREET) 

       
LAND USE ITE LAND USE GROSS UNITS A.M. PEAK HOUR TRIP 

  DESIGNATION SQ. FT.   TRIP GENERATION GENERATION 

  CODE (1,000 SF)   RATE     

              

APARTMENTS 220   20 0.51 10.20 

            

TOTAL         11 

       

       

       
PROPOSED P.M. PEAK HOUR TRIP GENERATION (ADJACENT STREET) 

       
LAND USE ITE LAND USE GROSS UNITS P.M. PEAK HOUR TRIP 

  DESIGNATION SQ. FT.   TRIP GENERATION GENERATION 

  CODE (1,000 SF)   RATE     

            

APARTMENTS 220   20 0.62 12.40 

            

TOTAL         13 

       

SOURCE: 
TRIP GENERATION RATES TAKEN 
FROM     

 
INSTITUTE OF TRANSPORTATION ENGINEERS (ITE) TRIP GENERATION, 9TH 

EDITION   
 



   

  

 

2.4.6 PROPOSED TRAFFIC CIRCULATION 

A comparison of the existing and proposed conditions indicates an anticipated 

increase of 10 vehicle trips during the A.M. peak hour and an increase of 11 vehicle 

trips during the P.M. peak hour. Furthermore, ITE provides directional distribution 

data for trip generation. This data suggests that the trips will be 20% entering/80% 

exiting in the morning, and 63% entering/37% exiting during the evening peak.  

 

The vehicular circulation at the development is designed to be one-way entry and 

exit. The vehicles arriving to the apartments will enter through a new curb cut on 

the east side of the existing Glenwood cul-de-sac. Vehicles exiting the site will leave 

through a one-way exit to the alley. All vehicles exiting the development will access 

Snow King Avenue via the alley between Glenwood and Cache Streets. 

 

Applying the directional distribution to the proposed A.M. trip generation suggests 

that 8 to 9 vehicles will access Snow King Avenue through the existing alley during 

the A.M. peak. Since the intersection of the alley and Snow King is essentially a 3-

way intersection with the alley being the minor road, there will be little to no impact 

to the existing traffic on Snow King Avenue.  

 

The impacts to Snow King Avenue would be even less during the evening peak hour. 

The directional distribution suggests that 8 vehicle trips would be entering the 

development during the peak hour. The one-way entrance to the site mandates that 

these 8 trips would be sourced from the intersection of Glenwood and Snow King. 

Given that the ratio of additional trips to the design hourly volume is very small and 

turning movements from Snow King Avenue to Glenwood Street are nearly 

unrestricted in a two-way-stop controlled intersection it can also be assumed that 

this impact would be minimal. 

 

Currently, there is one curb cut on Glenwood Street used for the existing residential 

entry and exit. There is also an existing curb cut on the east side of the Glenwood 

cul-de-sac which is used to access the vacant land of 650 S Glenwood Street. The 

development proposes to eliminate these curb cuts and replacing them with a single 

curb cut near the southeast side of the existing cul-de-sac.  See Exhibit B in the 

appendix for illustration of the proposed traffic flow. 

 

2.4.7 ALTERNATIVE MODES ANALYSIS 

Since the proposed development is only a few blocks from START bus stops at the 

fair grounds and the Snow King Events center, it is anticipated that a portion of the 

trips generated by the development would be absorbed by public transit. The 

development is also within walking distance from the town square and bicycle 

access within the town of Jackson improves every year. With the requirement for 

constructing pedestrian access to connect to the existing pedestrian corridor, the 

argument for alternative modes gains strength.   



   

  

 

 

No trip reduction was assumed due to the project’s proximity to public 

transportation; the discussion is included to further illustrate the minimal impact of 

the development on neighborhood traffic, particularly during peak summer tourism 

season.  

 

3.0 PEDESTRIAN ACCESS 
Site design for pedestrian access has been provided to comply with TOJ comments stemming 

from the Sketch Plan submittal. Public sidewalks and disability parking spaces will be designed 

to meet ADA standards. In accordance with TOJ, sidewalks that cross-over proposed access 

drives will be designed and constructed to provide a consistent vertical alignment with sidewalk 

legs on either side driveway. Drawings C1.1 demonstrates plans for pedestrian corridors along 

S. Glenwood to Snow King Ave. and to and from the building and proposed parking.  

 

Per TOJ, the proposed sidewalk running on the east side of S. Glenwood and north to Snow King 

Avenue has been provided to meet the guidelines for pedestrian frontages in the Community 

Streets Plan; this includes a 5-ft attached landscape strip and 6-ft detached sidewalk. The 

landscape strip will have tree plantings properly spaced in accordance with the landscaping 

plans.  

 

4.0 GRADING & EROSION CONTROL 
Drawing C4.0, “Grading and Erosion Control Plan” has been provided for review. The plan 

provides spot elevations and existing and proposed contours to describe existing and proposed 

site grading, drainage and storm detention. Erosion control devices, including detention areas 

and straw wattles, have been added to prevent off-site migration of storm water and sediment.  

 

5.0 STORMWATER & SNOW MANAGEMENT 

5.1 REQUIREMENTS FOR CONSTRUCTION 

A requirement has been added to drawing C2.0, “Construction Phasing and Staging 

Plan”, requiring the Contractor to maintain erosion control devices throughout 

construction and provide adequate onsite detention for stormwater.  

5.2 STORMWATER DESIGN 

The Town of Jackson LDRs require that the release rate of storm water from the post-

development site does not exceed the pre-development runoff for the 1-year through 

100-yr event. For this project, the 100-yr storm event, along with the rational and 

modified ration methods were used to determine the rate of runoff and volume of 

storm water detention. Supporting calculations can be found in Appendix IV of this 

report.  

 



   

  

 

5.3 PRE- AND POST-DEVELOPMENT SITE RUNOFF 

The pre- and post-development site runoff for the 100-year storm event was calculated 

as 0.32 cfs and 0.59 cfs, respectively. The resulting storage (pre-development  –  post- 

development) is 93 cu. ft.  The proposed design calls for complete detainment of runoff 

from the parking lot and the alley entrance, where the post-development runoff volume 

from the proposed parking area (that will be detained on-site) is 58 cu. ft.  The resulting 

storage volume per the LDR’s is 35 cu. ft (98-58). Nelson’s recommendation is to provide 

a factor of safety of 1.5, which would require a minimum of 53 cu. ft of onsite detention; 

proposed parking detention not included. Storm detention areas and volumes, which 

are far in excess of what is recommended, are provided on drawing C4.0.   

5.4 PARKING LOT STORM WATER SYSTEM DESIGN 

Stormwater management for the parking lot will include 30” dia. catch basins, 6” dia. 

storm pipe, 1500-gallon sand-oil separator and 384 square foot detention/infiltration 

bed. Storm collection and detention facilities were designed to accommodate the 100-yr 

event. The peak flow for the parking lot was estimated as 0.31 cfs (140 gpm). Per the 

proposed design, 6” dia. storm pipe laid at 1.5% results in a pipe that is 35% full at 140 

gpm capacity. The sand-oil separator capacity was estimated at ten times (10 X) the 

peak flow (140 gpm), or roughly 1500 gallons. The detention and infiltration bed was 

sized to store and infiltrate 100-yr storms assuming a 10 minute per inch (mpi) 

infiltration rate; the size of the bed may change depending on results of a percolation 

test that will be performed prior to final design.  

 

In accordance with DEQ, the design team and applicant are planning to obtain a UIC 

permit (for subsurface discharge) for the parking lot storm water management system.   

5.5 SNOW MANAGEMENT 

Proposed snow storage areas are described in detail on drawing C1.1. In accordance 

with the Town LDR’s, the following is required:  

 

A minimum site area representing 2.5% of the total required off-street parking and 

loading area, inclusive of aisles and access drives, shall be provided as the snow 

storage area. 

 

In accordance with the proposed plan, the driveway and parking area is roughly 8,225 

s.f. and 2100 s.f. (25% of parking area) of snow storage is provided.  

6.0 CONSTRUCTION PHASING & STAGING 
A construction phasing and staging plan has been prepared and included with the submittal as 

drawing C2.0. Pending there are not any unforeseen delays, the contractor is planning to 

commence with construction of the entire building (complex) starting in in the Fall of 2019.  



   

  

 

 

 

APPENDIX I – WATER SUPPLY CALCULATIONS 



South Glenwood Apartments 
Fixture Unit Tally

17-296-02

3/12/2019

jk

Summary of Fixtures

Apartment # Bath Kitchen Sink 

1/2

Shower Wash Sink Water Closet 

(tank)

Dishwasher 

1/2

Washing 

Machine

C101 (3-bed) 1 2 2 2 1 1

B101 (1-bed) 1 1 1 1 1 1

A101 (1-bed) 1 1 1 1 1 1

C201 (2-bed) 1 1 1 1 1 1

C202 (2-bed) 1 1 1 2 2 1 1

C203 (3-bed) 1 1 1 2 2 1 1

B201 (2-bed) 1 1 1 1 1 1

B202 (2-bed) 1 1 1 2 2 1 1

B203 (1-bed) 1 1 1 1 1 1

A201 (3-bed) 1 2 2 2 1 1

A202 (2-bed) 1 1 1 2 2 1 1

C301 (2-bed) 1 1 1 1 1 1

C302 (2-bed) 1 1 1 2 2 1 1

C303 (1-bed) 1 1 1 1 1 1

B301 (2-bed) 1 1 1 1 1 1

B302 (2-bed) 1 1 1 2 2 1 1

B303 (1-bed) 1 1 1 1 1 1

A301 (2-bed) 1 1 1 1 1 1

A302 (2-bed) 1 1 1 2 2 1 1
A303 (2-bed) 1 1 1 1 1 1

TOTALS: 7 20 22 29 29 20 20

Nelson Engineering

Jackson, Wyoming



South Glenwood Apartments 
Estimated Water Demands

17-296-02

3/12/2019

jk

Domestic Water Flows
Description of Improvements:

Estimating Domestic Max. Demand 

Fixture Type

Fixture Value Based 

on 35 psi at Meter 

Outlet

Number of 

Fixtures
Fixture Value

Bathtub 8 7 56

Combined Sink & Tray 3 0

Drinking Fountain (cooler) 1 0

Drinking Fountain (public) 2 0

Kitchen Sink (1/2" connection) 3 20 60

Kitchen Sink (3/4" connection) 7 0

Lavatory (3/8" connection) 2 0

Lavatory (1/2" connection) 4 0

Laundry Tray (1/2" connection) 3 0

Laundry Tray (3/4" connection) 7 0

Shower Head (shower only) 4 22 88

Service Sink (1/2" connection) 3 0

Service Sink (3/4" connection) 7 0

Urinal (pedestal flush valve) 35 0

Urinal (wall or stall) 12 0

Urinal (trough. 2-ft unit) 2 0

Wash Sink (each set of faucets) 4 29 116

Water Closet (flush valve) 35 0

Water Closet (tank type) 3 29 87

Dishwasher (1/2" connection) 5 20 100

Dishwasher (3/4" connection) 10 0

Total fixtures for  4 (ea.) studios of 400 sq. ft, 2 (ea.) one-bedrooms of 575 sq. ft, 11 (ea.) two-bedrooms of 

725-800 sq. ft, and 3 (ea.) three bedrooms of 975-1125 sq. ft. 

*Calculations are based on methods outlined in the AWWA, "Sizing Water Service Lines and Meters" manual.

Assume Average Residential Fixture Value (AWWA M2)

Domestic Water Demand for Facility Given Specified Fixtures
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Dishwasher (3/4" connection) 10 0

Washing Machine (1/2" connection) 5 20 100

Washing Machine (3/4" connection) 12 0

Washing Machine (1" connection) 25 0

Hose Connections 1/2" (wash down) 6 0

Hose Connections 3/4" (wash down) 10 0

Hose 1/2" (50ft length - wash down) 6 0

Hose 5/8" (50ft length - wash down) 9 0

Hose 3/4" (50ft length - wash down) 12 0

Irrigation 3 0

Total Fixture Units 607
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South Glenwood Appartments

Estimated Water Demands

17-296-02

3/12/2019

jk

Base on Fixture Count of 607, using the upper line in Fig. 4.4 for a apartments, the extimated Maximum Water 

Demand is 52 gpm. Assume irrigation will take place outside hours of normal domestic use (night) and will be 

less than 30 gpm. Based on fixture unit count per building (210) estimated flow is 30 gpm. 
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South Glenwood Appartments

Estimated Water Demands

17-296-02

3/12/2019

jk

Appartment 

Complex

Per 

Complex/ 

Building

Est. Max. Demand 52 30 gpm

Pressures in South Glenwood 63 63 psi, from water CAD

Elevation at South Glenwood 6225 6225 ft

F.F. of Middle Floor 6240 6240 ft, Sfc Elev. + 1.5 floors (15ft)

Pressure at Top Floor 56.5 56.5 psi

Table 4.2 (for pressures other than 35 psi)

Design Pressure Factor

20 0.74

30 0.92

35 1

40 1.07

50 1.22

60 1.34

70 1.46

80 1.57

90 1.68

100 1.78

For Pressures Deviating from 35 psi Appartment 

Complex

Per 

Complex/ 

Building

Est. Pressure (psi) 56.5 56.5 psi

Max. Demand @ Est Pressure 67.69 39.05 gpm

Calculate Demands Based on Estimated System Pressure
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South Glenwood Apartments 
Water Service Sizing

17-296-02

3/12/2019

jk

Pressure in Building @ Max. Demand
Pressure at Water Main 63 psi

Maximum Flow 67.69 gpm (per appartment complex)

Elevation Change from main 

to 3rd Story Building
32

ft

PIPE SEGMENT LENGTH (FT)
FLOW RATE 

(GPM)

FLOW RATE 

(CFS)

Pipe O.D. 

(in)

Pressure 

Rating 

(psi)

Inside Dia. 

(in)

Inside Dia. 

(ft)
Velocity (fps)

L1  80 67.7 0.151 6 DIP - 6.00 0.500 0.768

L2 20 67.7 0.151 4 DIP - 4.00 0.333 1.728

PIPE SEGMENT
Velocity Head 

(ft)
Ks-Factor Ks/d

Kinematic 

Viscosity

Minor 

Losses, 

hm (ft)

Friction 

Losses, hf 

(ft)

Total Losses 

(ft)

Friction Loss 

per L.F. (ft)

L1  0.009 0.000279 0.000558 1.92E-05 0.00 0.04 0.04 0.0005

L2 0.046 0.000033 0.000098 1.92E-05 11.34 0.07 11.41 0.0033

Total: 11.45

Solver 44.2 psi

Set to Zero 

(Colebrook 

Eqn)

By Solving For 

(Friction 

Factor)

L1  0.00E+00 0.027

L2  -1.46E-08 0.024

PIPE SEGMENT L1

MINOR LOSSES (hm)

Pipe Fittings 
Number of 

Fittings
K-Value Total Total

Minor Loss 

(ft)

6" dia. 90 deg. Elbow 1 0.45 0.45 0.20 0.00

6" dia. Inlet 0.78 0 0.00 0.00

6" dia. Outlet 1 0 0.00 0.00

6" Gate Valve 1 0.12 0.12 0.01 0.00

6" Plug Valve 0.27 0 0.00 0.00

RPZ 12 0 0.00 0.00

Pipe Type

Available Pressure at 

3rd Story Building

Reynolds, Re

19962.0

29943.0

C:\Users\Joshua\Desktop\Final Dev Plan\Submittal\Report Supporting Docs\Water\SGA Water Sewer Estimates.xlsx(Domestic Line Sizing)

Nelson Engineering 

Jackson, Wyoming

RPZ 12 0 0.00 0.00

6" dia. Tee (thru flow) 1 0.3 0.3 0.09 0.00

6" dia. Tee (thru branch) 0.9 0 0.00 0.00

Total: 0.3 0.00

PIPE SEGMENT L2

MINOR LOSSES (hm)

Pipe Fittings 
Number of 

Fittings
K-Value Total Total

Minor Loss 

(ft)

4" dia. 90 deg. Elbow 3 0.34 1.02 0.35 0.02

4" dia. 45 deg. Bend 0 0.27 0 0.00 0.00

RPZ 1 12 12 144.00 6.68

2" Meter 1 10 10 100.00 4.64

4" dia. Tee (thru flo) 1 0.34 0.34 0.12 0.01

4" dia. Tee (thru branch) 0 1.02 0 0.00 0.00

4" dia. Gate Valve 2 0.14 0.28 0.04 0.00

Total: 244.5 11.34
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South Glenwood Apartments 
Water Service Sizing

17-296-02

3/12/2019

jk
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South Glenwood Apartments 
Fire Service Sizing

17-296-02

3/12/2019

jk

Pipe & Flow Characteristics
Dynamic Pressure at Water 

Main
29

psi - (2250 gpm at adjacent fire hydrant in Glenwood)

Static Pressure 63 psi    

Flow 362.3 gpm

PIPE SEGMENT LENGTH (FT) FLOW RATE (GPM)
FLOW RATE 

(CFS)

Pipe O.D. 

(in)

L1 80 362.3 0.807 6

PIPE SEGMENT Velocity Head (ft) Ks-Value Ks/d
Kinematic 

Viscosity

L1 0.262 0.000279 0.000558 1.92E-05

Solver

Set to Zero 

(Colebrook Eqn)

By Solving For (Friction 

Factor)

L1 -6.77E-07 0.020

PIPE SEGMENT L1
MINOR LOSSES (hm)

Pipe Fittings Number of Fittings K-Value Total Total

6" dia. 90 deg. Elbow 4 0.45 1.8 0.81

6" dia. Inlet 0.78 0 0.00

6" dia. Outlet 1 0 0.00

6" Gate Valve 2 0.12 0.24 0.03

6" Plug Valve 0.27 0 0.00

RPZ 1 7 7 49.00

6" dia. Tee (thru flow) 0.3 0 0.00
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South Glenwood Apartments 
Fire Sprinkler Flows

17-296-02

3/12/2019

jk

Fire Spinkler Flows
Hazard Classification Light Hazard Occupancies per NFPA 13, Section 1-4.7.1 (page 58)

Building Area:

Minimum Flow for Hose Connection 250 gpm per NFPA 13, Table 11.2.3.1.2

Utilize Early Suppression Fast-Response Sprinklers (ESFR) per Section 4-4.6
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Utilize Early Suppression Fast-Response Sprinklers (ESFR) per Section 4-4.6

Minimum Design Area 960 SF per NFPA 13

Actual Design Area 1123 SF - Light hazard

Required Flow

Required Density 0.1 gpm/sf per NFPA 13, Figure 11.2.3.1.1

Sprinkler Demand 131.0541 gpm (15-20% Overage)

Required Flow (sprinkler and hose) 362.3 gpm - 11.1.4.2Required Flow (sprinkler and hose) 362.3 gpm - 11.1.4.2

Static Pressure at Fire Sprinklers 43.52 psi @ design height

Dynamic Pressure at Fire Flow 44.31 psi @ design height -  includes 365 

gpm fire sprinkler and 500 gpm fire 

hydrant demand
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SOUTH GLENWOOD APARTMENTS

FIRE FLOWS - HYDRAULIC MODEL RESULTS

3/12/2019

JK

18-296-02
Summary of Hydraulic Model Results

South Glenwood Apartments

WaterCAD V8i - Town of Jackson 2013 model

Glenwood Street Fire Flow

Location

Total 

Demand

Residual 

Pressure Junction Label

gpm psi

Instersection of Snow King and Glenwood 12 44.8 J-112

Point of connection 365 29.0 POINT OF CONNECTION

Fire Hydrant North of Cul-De-Sac 2,250 26.8 J-347

South Glenwood Cul-De-Sac 3 26.7 J-172

*See Utility Plan for Hydrant and Connection Locations
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APPENDIX II – WASTEWATER CALCULATIONS 

 

 



SOUTH GLENWOOD APARTMENTS

SEWER DESIGN FLOWS

3/12/2019

JK

18-296-02

BASED ON WYOMING DEQ DESIGN FLOW RATES IN CH. 11 TABLE

STRUCTURE DESC. QNTY WW RATE SOURCE UNIT

West Residence Bedrooms 2 140 DEQ Chapt. 11 gpd/bed 280 gpd

East Residence Bedrooms 1 150 DEQ Chapt. 11 gpd/bed 150 gpd

WW FLOW

Proposed

Existing (Demo)
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Studio Apartment    

(1-bed \ 4 units each)
Bedrooms 4 120 DEQ Chapt. 11 gpd/bed 480 gpd

Apartment     

(1-bed \ 2 units each)
Bedrooms 2 120 DEQ Chapt. 11 gpd/bed 240 gpd

Apartment     

(2-bed \ 11 units each)
Bedrooms 22 120 DEQ Chapt. 11 gpd/bed 2640 gpd

Apartment     
Bedrooms 9 120 DEQ Chapt. 11 gpd/bed 1080 gpd

Proposed

Apartment

(3-bed \ 3 units each)
Bedrooms 9 120 DEQ Chapt. 11 gpd/bed 1080 gpd

TOTAL EXISTING WASTEWATER DEMAND 430 gpd

AVG FLOW 0.30 gpm

TOTAL WASTEWATER DEMAND (PROPOSED - EXISTING) 4010 gpd

AVG FLOW 2.78 gpmAVG FLOW 2.78 gpm

PEAK FLOW 28 gpm
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SOUTH GLENWOOD APARTMENTS 
SEWER SERVICE SIZING

3/12/2019

JK

18-296-02

Upstream Manhole Inv. Elev. 6220.65 ft

Downstream Manhole Inv. Elev. 6218.75 ft

Distance Between Manholes 150 ft

Mannings Open Channel  Pipe Calculations

Pipe Dia, ID 6 in

Flow, Q 28 gpm

Mannings Roughness (PVC), n 0.009 -

Pipe Slope, S 1.267% %

Flow, Q 0.062 cfs

Pipe Dia, ID, 0.500 ft

Pipe Area, A 0.023 ft^2

Pipe Per, P 0.433 ft

Normal Depth, YN 0.088 ft

Theta 99.3 deg

Top Width, T 0.38 ft

Manning's Eqn 8.0324E-07 -

Theta 1.734 rad

Normal Depth, YN 1.06 in

Velocity 2.66 ft/s

% Full 11.9 %

Max. WW Flows in Proposed 6-inch Sewer Collector
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SOUTH GLENWOOD APARTMENTS

EXISTING MAIN - REMAINING CAPACITY ANALYSIS

3/12/2019

JK

18-296-02

Upstream Manhole Inv. Elev. 6218.75 ft

Downstream Manhole Inv. Elev. 6218.51 ft

Distance Between Manholes 52 ft

Mannings Open Channel  Pipe Calculations

Pipe Dia, ID 8 in

Flow, Q 28 gpm

Mannings Roughness (PVC), n 0.009 -

Pipe Slope, S 0.462% %

Flow, Q 0.062 cfs

Pipe Dia, ID, 0.667 ft

Pipe Area, A 0.035 ft^2

Pipe Per, P 0.540 ft

Normal Depth, YN 0.104 ft

Theta 92.8 deg

Top Width, T 0.48 ft

Manning's Eqn 0.E+00 -

Theta 1.620 rad

Normal Depth, YN 1.24 in

Velocity 1.80 ft/s

% Full 9.9 %

Mannings Open Channel  Pipe Calculations

Pipe Dia, ID 8 in

Flow, Q 574 gpm

Mannings Roughness (PVC), n 0.009 -

Pipe Slope, S 0.462% %

Flow, Q 1.279 cfs

Pipe Dia, ID, 0.667 ft

Pipe Area, A 0.340 ft^2

Pipe Per, P 1.763 ft

Normal Depth, YN 0.626 ft

Theta 303.1 deg

Top Width, T 0.32 ft

Manning's Eqn 1E-06 -

Theta 5.290 rad

Normal Depth, YN 7.52 in

Velocity 3.76 ft/s

% Full 97.5 %

PEAK FLOW PROPOSED DEV. 27.8 GPM

REMAINING CAPACITY 546.2 GPM

Analysis for Wastewater Contribution to Existing Main 

Remaining Capacity of TOJ Sewer Main
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APPENDIX III – VEHICAL TURNING ANALYSIS 
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APPENDIX IV – STORMWATER RUNOFF 

 

 

 



SOUTH GLENWOOD APARTMENTS
STORMWATER RUNOFF CALC'S - ENTIRE SITE

17-296-02
3/13/2019

JK

PRE-DEVELOPMENT
ROOF CALCULATIONS Total Site Area (s.f.) 26866
ROOF AREA (FT^2)= 1894
C-VALUE = 0.9
S = 58%
L (ft) = 50
tc (min) = 0.66 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

DRIVEWAY CALCULATIONS
DRIVEWAY AREA (FT^2)= 4606
C-VALUE = 0.9
S = 3%
L (ft) = 105
tc (min) = 2.60 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

LANDSCAPING CALCULATIONS
LANDSCAPING AREA (FT^2) 20366
C-VALUE = 0.3
S = 2%
L (ft) = 210
tc (min) = 15.63 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

Total Time of Conc., Tc = 15.63 min (landscaping)
Composite Cc = 0.45
Total Area, At = 26866 ft^2

DURATION, Td (min) INTENSITY, I (in/hr)
5 1.8
10 1.42
15 1.19
20 1.05
30 0.83
40 0.67
50 0.57
60 0.51
70 0.47
80 0.43
90 0.4
100 0.37
110 0.35
120 0.35

Intensity (from table above) 1.17 in/hr
Initial Flow Rate, Qi (cfs) = 0.32 cfs at tc= 15.63 min

Qi = Cc*I*At/(43200)

where, 
Composite Cc = 0.45

Intensity, I = 1.17 in/hr at Td =  15.63 min
Total Area, At = 26866 ft^2

TABLE 4920.B
JACKSON IDF* CURVE DATA - 100-YR STORM 
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SOUTH GLENWOOD APARTMENTS
STORMWATER RUNOFF CALC'S - ENTIRE SITE

17-296-02
3/13/2019

JK

POST-DEVELOPMENT
ROOF CALCULATIONS
ROOF AREA (FT^2) 8183
C-VALUE = 0.9
S = 25%
L (ft) = 100
tc (min) = 1.23 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

HARDSCAPES & DRIVEWAY CALCULATIONS
DRIVEWAY AREA (FT^2) 11638
C-VALUE = 0.9
S = 5%
L (ft) = 80
tc (min) = 1.88 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

LAWN CALCULATIONS
LAWN AREA (FT^2) 7045
C-VALUE = 0.3
S = 2%
L (ft) = 150
tc (min) = 13.30 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

Total Time of Conc., Tc = 13.30 min (landscaping @ north of proposed building)
Composite Cc = 0.74
Total Area, At = 26866 ft^2

DURATION, Td (min) INTENSITY, I (in/hr)
5 1.8
10 1.42
15 1.19
20 1.05
30 0.83
40 0.67
50 0.57
60 0.51
70 0.47
80 0.43
90 0.4
100 0.37
110 0.35
120 0.35

TABLE 4920.B
JACKSON IDF* CURVE DATA - 100-YR STORM 
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SOUTH GLENWOOD APARTMENTS 
STORMWATER RUNOFF CALC'S - PARKING AREA

17-296-02
3/13/2019

JK

Intensity (from table above) 1.27 in/hr
Final Flow Rate, Qf (cfs) = 0.59 cfs at tc = 13.30 min

Qf = Cc*I*At/(43200)

where, 

Composite Cc = 0.74

Intensity, I = 1.27 in/hr at Td =  13.30 min
Total Area, At = 26866

Post and Pre-Developement Diff = 0.26 cfs 117 gpm

Calculate Required Storage (Vd)
EQUATIONS: Qd = Cc*I*At/(43200)

Vd = (Qd-Qi)*((Qd-Qi)/Qf*Td)*60

Where, 

Composite Cc = 0.74
Intensity, I = 1.27 in/hr

Total Area, At = 26866 ft^2
Final Flow Rate, Qd (cfs) = 0.59 cfs at tc = 13.30 min
Initial Flow Rate, Qi (cfs) = 0.32 cfs at tc= 15.63 min

Duration, Td = 13.30 (min)

Storage Volume = 93.0 ft^3
Dry Bottom Basins and Subsurface Detention 

Note: Proposed parking area will be fully detained per calculations below so actual required 
detentions will be 35 cu. ft. Suggestion is to apply a factor of safety of 1.5 resulting in a minimum 

required onsite detention of 53 cu. ft. 
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SOUTH GLENWOOD APARTMENTS
STORMWATER RUNOFF CALC'S - ENTIRE SITE

17-296-02
3/13/2019

JK

Parking Area Stormwater Design
Design Flow and Storage for Sand/Oil Sep. and Detention/Infiltration

HARDSCAPES & DRIVEWAY CALCULATIONS
DRIVEWAY AREA (FT^2) 7328
C-VALUE = 0.9
S = 4%
L (ft) = 90
tc (min) = 2.17 tc = 1.8(1.1 - C)L^.5/S^0.3333, (Corps of Eng. Eqn.)

Total Time of Conc., Tc = 2.17 min (landscaping @ north of proposed building)
Composite Cc = 0.90
Total Area, At = 7328 ft^2

DURATION, Td (min) INTENSITY, I (in/hr)
5 1.8
10 1.42
15 1.19
20 1.05
30 0.83
40 0.67
50 0.57
60 0.51
70 0.47
80 0.43
90 0.4
100 0.37
110 0.35
120 0.35

Intensity (from table above) 2.01 in/hr
Final Flow Rate, Qf (cfs) = 0.31 cfs at tc = 2.2 min 138.1 gpm

Minimum Sand/Oil Separate Size 1380.6 gal (10 x influent flow rate)
Sand/Oil Separate Size 1500 gal

JACKSON IDF* CURVE DATA - 100-YR STORM 
TABLE 4920.B
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SOUTH GLENWOOD APARTMENTS
STORM SEWER  SIZING

3/13/2019
JK

18-296-02

Mannings Open Channel  Pipe Calculations
Pipe Dia, ID 6 in
Flow, Q 138 gpm
Mannings Roughness (PVC), n 0.009 -
Pipe Slope, S 1.500% %

Flow, Q 0.308 cfs
Pipe Dia, ID, 0.500 ft
Pipe Area, A 0.069 ft^2
Pipe Per, P 0.666 ft
Normal Depth, YN 0.191 ft
Theta 152.6 deg
Top Width, T 0.49 ft

Manning's Eqn 7.8412E-07 -
Theta 2.664 rad

Normal Depth, YN 2.29 in
Velocity 4.47 ft/s
% Full 35.1 %

Max. WW Flows in Proposed 6-inch Sewer Collector
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SOUTH GLENWOOD APARTMENTS
STORMWATER RUNOFF CALC'S - PARKING AREA

17-296-02
3/13/2019

JK

Parking Lot Subsurface Detention/Infiltration Design

(1) DURATION, Td (min) (2) INTENSITY, I 
(in/hr)

(3) Post 
Development Flow 

Rate, Qf (cfs)

(4) Post 
Development Volume 

of Runoff, Vf (ft^3)

(5) Volume 
Infiltrated by Perc. 

Bed over Storm 
Duration, Vinf (ft^3)

(6) Total Volume 
Storage + 

Infiltration Ability 
VT (ft^3)

(7) Volume Not 
Detained (VT-Vf in 

ft^3)

(8) Storage 
Volume Factor 

of Safety

5 3 0.46 137 19.7 273.1 All Stored 1.99
10 2.33 0.36 213 39.3 292.8 All Stored 1.37
15 1.9 0.29 261 59.0 312.4 All Stored 1.20
20 1.65 0.25 302 78.7 332.1 All Stored 1.10
30 1.3 0.20 357 118.0 371.4 All Stored 1.04
40 1.08 0.16 396 157.3 410.8 All Stored 1.04
50 0.95 0.15 435 196.7 450.1 All Stored 1.03
60 0.82 0.13 451 236.0 489.4 All Stored 1.09
70 0.74 0.11 474 275.3 528.8 All Stored 1.11
80 0.65 0.10 476 314.7 568.1 All Stored 1.19
90 0.61 0.09 503 354.0 607.4 All Stored 1.21
100 0.56 0.09 513 393.3 646.8 All Stored 1.26
110 0.52 0.08 524 432.7 686.1 All Stored 1.31
120 0.48 0.07 528 472.0 725.4 All Stored 1.37

Equations (Note: Some parameters are provided below under "Detention Basin Storage Volume."
Column 1 Same as TABLE 4920.B
Column 2 Same as TABLE 4920.B
Column 3 Qf = Cc*I*At/(43200)
Column 4 Vf = Qf*Td*60
Column 5 Vinf = Ae*Pr*Td (see below for Ae & Pr)
Column 6 VT = VB + Vinf

Perc. Bed Sizing 
Perc Bed Area 384

Perc Bed Depth 1
Storage Volume 253

ft, 12' x 32' bed
ft
cu. ft - assume (conservatively) 8" void spacethroughout infiltration bed

Perc. Bed Effective Area (include side 
wall), Ae

472 ft^2 (Note: Effective wall depth is assumed to be 12")

Perc Rate 10 min./inch - assume topsoil and loess will be removed to native pitrun
Perc Rate, Pr 0.0083 ft/min

Infiltration Rate for given Basin Area 0.066 cfs
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